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Preface 


The Earth's finite natural resources have been exploited for 
centuries. Only over the past two decades, however, has 
public attention been caught by serious phenomena of 
resource depletion and scarcity. Widespread concern about 
environmental degradation has also been expressed in 
conjunction with conspicuous pollution incidents in the 
1960s. Zero growth of the economy and the population 
was then postulated in industrialized countries to avoid the 
disastrous transgression of the physical “outer limits" of 
the planet. Developing countries remained only peri- 
pherally interested, considering environmental concerns to 
be marginal products of high-level economic growth. 
Today, environmental problems are generally seen to stem 
both from economic growth and from activities induced by 
an actual lack of development. The term "pollution of 
poverty" has been widely used in reference to the recent 
concern with the environment in developing countries. 

International organizations have encouraged the opening 
of a dialogue on the environment between economically 
developed and developing countries. However, various 
industrialized countries seem to have dissociated them- 
selves from their initial position of environmental heralds 
in a reassessment of priorities relative to economic and 
environmental issues. Developing nations on the other 
hand continue to be concerned with the environment, 
particularly with respect to their resource base and life- 
Support systems. 

Despite the continuing efforts of international organi- 
Zations to promote environmental issues, no generally 
recognized model of the relationships between environ- 
ment and development is available. Some international 
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agreement on development objectives and policy 
measures, which inciude environmental aspects, has been 
reached through the adoption ofthe International Develop- 
ment Strategy for the Third United Nations Development 
Decade. However, the outlook for the implementation of 
this strategy is bleak. The failure, so far, to initiate a round 
of global negotiations for the implementation of a New 
International Economic Order does not augur well for the 
success of the Third Development Decade. 

At the national level, development policies frequently 
follow a muddle-through approach, as environmental, 
social and sometimes even economic objectives and prior- 
ities are neglected or affected by political pressures rather 
than substantive knowledge. To some extent this can be 
explained by the resistance of dominant classes in countries 
to implementing strategies that might impair their privi- 
leges. But there is also confusion about the appropriate 
style of development because of discrepancies between 
values and cultures in developing countries and inter- 
national development concepts and strategies that are 
largely based on the life-styles and technologies of northern 
industrialized countries. The need for alternative develop- 
ment has been reiterated, but opinions differ widely as to its 
contents and implementation. 

This book focuses therefore on exploring the 
environment-development problematique at the national 
and subnational levels. It reviews what is known about 
environmental problems in developing countries and what 
can be done by the countries themselves to tackle them. 
The text is organized into four major themes: concepts and 
definitions, assessment of environmental problems, plan- 
ning for solving these problems, and plan implementation. 

In Chapter 1, the basic concepts of environment and 
development are discussed. There follows a description of 
the intrinsic relationships between environment and devel- 
Br ты IPM due views of the environ- 
FAV ei s Ba ы | and the efforts. of international 

elop a balanced view of environment 
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and development are outlined. The main environmental 
concerns of developing countries are presented in Chapter 
2. It is shown that while the industrialized, agrarian, 
market and non-market economies all face similar environ- 
mental problems, the scale and intensity of these problems, 
as well as the priorities assigned to environmental, social 
and economic concerns, vary considerably among 
countries. 

Starting from a basic framework of human interactions 
with ecosystems, the concept of ecodevelopment is intro- 
duced in the third chapter. Ecodevelopment is set forth as a 
basic approach to the integration of environment with 
development planning. Various models of ecodevelop- 
ment, ecostrategies and ecotechniques are presented. The 
application of different planning concepts and strategies to 
the solution of environmental problems is discussed in 
Chapter 4. Following a review of the reasons for typical 
plan failures, possibilities of injecting environmental 
criteria into the centralized planning system are high- 
lighted. As an alternative to central planning, ecodevelop- 
ment is advocated, and the ways and means of implemen- 
ting this approach at local levels are outlined. 


Peter Bartelmus 
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1 Concepts: environment 
and development 


Scope and components of the human environment 


Ecologists have generally defined the environment as the 
external conditions and influences affecting the life and 
development of organisms. From this basic concept a 
definition of the human environment can be derived by 
replacing “organisms” by “тап” in the above definition. 
Further clarification of the nature of human conditions and 
influences is needed. 

Taking a global look at the whole of mankind, regional 
variations of habitat may be put aside for a description of 
the major physical characteristics of our planet. The litho- 
sphere includes the Earth's solid crust down to an average 
depth of 60 km into the interior of the globe. The hydro- 
sphere is made up by the oceans, lakes, rivers, icecaps and 
other water bodies. The atmosphere comprises the gaseous 
envelope of the planet (Fig. 1.1). The biosphere is the part of 
the physical world where life can exist, and includes the 
living organisms themselves. It extends into all other 
"spheres" and is usually broken down into biotic and 
abiotic components. Living organisms and non-living 
parts depend upon each other and interact in complex ways 
which are studied by ecologists with the fundamental 
ecosystem approach. Continuous energy flows to and from 
the planet are truly vital for all processes within the 
biosphere; they open and link our environment, beyond 
the physical world of the atmosphere, hydrosphere and 
lithosphere, to the far-off Sun. 

Moving from the global view of “spaceship Earth” 
(Boulding 1966) to a regional, national or local level, one is 
ed to the consideration of fellow human beings as an 
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Figure 1.1 The physical world. 


additional social component of the environment. Social 
groups such as nations, tribes and families interact in 
numerous ways, both aggressive and cooperative, and 
cause distinctive impacts, both productive and destructive, 
on the biophysical environment. In particular, they have 
created an artificial, man-made environment which affects | 
all other environmental components. The environmental 
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problem exists within these inter-relationships and inter- 
dependencies. 


What is development? 


Development is generally accepted to be a process that 
attempts to improve the living conditions of people. Most 
also agree that the improvement of living conditions relates 
to non-material wants as well as to physical requirements. 
Development goals that call for the increase of human 
welfare or the improvement of the quality of life reflect this 
agreement. 

Quantifiable definitions of these concepts are needed for 
measuring progress toward development goals. A typical 
starting point has been to break down the overall objective 
of human welfare into sub-objectives or targets. The 
difficulties involved are described by Bartelmus (1980, 
р. 40 et seq.), who offers a tentative list of general human 
Objectives, condensed from a variety of publicly pro- 
claimed social objectives. The list of objectives includes 
affection, recreation and entertainment, education, human 
freedoms (security), shelter, esthetic and cultural values, 
political equity (participation and social opportunities), 
health, physiological needs and future quality of life. Sub- 
jective value judgements are involved in such a list, and any 
further breakdown would be even more arbitrary as human 
preferences vary significantly among individuals and 
through time and space. 

Generally applicable policies and strategies to meet such 
objectives are as difficult to identify as the objectives 
themselves. Such policies must weigh conflicting goals 
and values, within varying socioeconomic conditions. In 
most developing nations, low levels of living and produc- 
tivity are accompanied by high levels of population 
growth, unemployment, international dependence and a 
Predominantly agrarian base to the economy. Based on 
these common factors, some international agreement on 
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development strategies has been reached but has had to be 
revised in view of considerable failures of such strategies at 
the national level. 

The United Nations First Development Decade of the 
1960s was based on the belief that the fruits of accelerated 
economic growth would trickle down to the low-income 
population strata. Since the trickle-down effect did not 
succeed in alleviating poverty in developing countries, the 
objective of social justice was added to the objectives 
formulated for the Second Development Decade. An 
improved distribution of the result 
was aimed at. The International De 
the Third United Nations Devel 
1980s proceeds from the recogniti 
the Second Decade were not met 
imbalances in international econ 


5 of economic growth 
velopment Strategy for 
opment Decade of the 
on that the objectives of 
because of inequities and 
omic relations. The new 


; Were to be alleviated 


or market (capitalist) 
economies. 


The neo-Marxist structuralist model advocates central plan- 
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ning based on state ownership and control. Structural and 
institutional change is to be achieved by breaking away 
from feudalism and capitalism for the establishment of a 
socialist society. By contrast, the capitalistic structuralist 
model favors indicative planning accompanied by structural 
and institutional reform such as land reform and a certain 
measure of control over industry and multinationals. The 
major development goal is the redistribution of the fruits of 
accelerated economic growth. Based on the structural 
paradigms, the dependency theories of development view 
the world as consisting ofa “соге” of dominant nations and 
a "periphery" of dependent ones. Dependency theories 
thus stress external (political, economic and technological) 
influences as the major reasons for widespread underdeve- 
lopment (Seers 1981, p. 15). 

All the above paradigms advocate a center-down 
approach to the implementation of development strategies. 
The failure of this approach to reach the poor at the bottom 
of society has led to the search for alternative “bottom-up” 
strategies, especially for the least-developed countries. 
Such development from below focuses on the satisfaction 
of the basic needs of the poorest people at the local level 
through the mobilization of all natural, human and institu- 
tional resources in small territorial units (Stóhr 1981). 


Which are the developing countries? 


An appropriate yardstick of development has yet to be 
contrived to identify nations as "developing." Such a 
yardstick would also facilitate the ranking or grouping of 
Countries according to the stage of development that has 
been reached. The economic-growth concept of develop- 
ment utilizes gross domestic or national product as a 
Concise measure of development, usually calculated in 
Per-capita and real (price-deflated) terms. For a multidis- 
Ciplinary concept of development, as expressed in lists of 
human objectives or needs, it is more difficult to find a 
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similar aggregate measure. The development of social indi- 
cators and the correction of national accounting aggregates 
to obtain measures of economic welfare are still in their 
infancy; they cannot replace national product, which pro- 
vides an overall insight into a country's productive capa- 
bilities, and hence into its major source of national welfare. 

Three approaches to classifying countries according to 
their stage of development are compared in Table 1.1. The 
basic grouping is determined by the traditional measure of 
gross domestic product (GDP) per capita. A multi-indica- 
tor classification, averaging about 125 variables into five 
categories (from А for the richest to E for the least- 
developed countries), is indicated in brackets for most 
countries. In addition, the United Nations specification of 
least-developed countries (LDC) is indicated by an asterisk; 
it is based on per-capita GDP combined with indicators of 
manufacturing and literacy, and is finally determined by 
resolutions of the United Nations General Assembly. The 
table shows a distinct correlation ofall classifications for the 
lowest ($100-299) group. The three classifications differ 
considerably, however, in the $300-499 group. At least for 
this income bracket, the traditional economic measures 
seem to overemphasize the productive aspects of welfare at 
the expense of social, cultural and environmental concerns. 
The ranking of Table 1.1 excludes the newly industrializing 
countries, or NIC (Brazil, South Korea, Hong Kong, 
Singapore, Mexico and Taiwan), which enjoyed sustained 
and rapid economic growth backed up by industrialization 
and exportation of industrial commodities. 


Environment and economic process 


A close connection between environment and development 
is implicit in the definitions of the environment (as the 
conditions and influences that interact with man) and of 
development (as a process to improve human welfare) just 
arrived at. The environment can be considered to be an 
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integral part of development, since any impact on man's 
environment also influences his state of wellbeing or 
welfare. Environment and development are thus linked 
together so intricately that separate approaches to either 
environmental or developmental problems are piecemeal at - 
best. In the past, just such an approach has typically been 
followed, and tools of decision-making have been devel- 
oped and used independently in the fields of economic 
development and environment. An analysis of the inter- 
relationships between the environmental and economic 
Systems will confirm the need for integrated policies. 

The economic system comprises productive, consump- 
tive and accumulative activities which create flows of 
goods and services (including labor) between the system 
components. The environmental system consists of 
natural, man-made and social components. In Figure 1.2, 
the two systems are shown to overlap in the area of the 
man-made environment, which is depicted as the result of 
capital formation. Emissions of wastes or pollutants origi- 
nating from production and consumption activities are 
indicated by bold black arrows. Flows of natural resources 
to production and consumption are shown as broken 
arrows. These flows represent the two basic functions of 
the natural environment: waste disposal from and resource 
supply to the economic system. This presentation is based 
Оп the principle of mass conservation, according to which 
resources may be used but are never consumed. All mater- 
ials either return to the natural environment or are recycled 
into the economic process, generally in a modified form. 
Recycling is, therefore, the only ecologically sound way of 
Waste disposal. Recycling is indicated explicitly in the flow 
chart by feedback loops of emissions. Destructive (“іѕаѕ- 
trous") activities of the natural environment are symbo- 
lized as depletion flows from the man-made to the natural 
environment, and out of the natural environment. 

Environmental and economic activities may affect 
Аштап welfare either positively or negatively. This is 
Indicated in the figure by white arrows pointing from all 
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economic and environmental components to the symbol 
for man. The consumption of “useful” goods and services 
provides individuals with what economists call “utility” ог 
“wellbeing.” Toxic goods (or rather toxic “‘bads”), such as 
contaminating pollutants, impair human health. Active 
participation in the productive system may produce either 
positive or negative effects resulting from job satisfaction 
or stress. Marginal settlements are a source of much 
misery, while adequate shelter and other man-made facil- 
ities can contribute to a sense of security, wellbeing and 
self-esteem. The impacts of aggressivé and altruistic actions 
of individuals and social groups are indicated as welfare 
effects of the social environment. And, though nature is a 
source of joy and recreation, it can also be a hazard in the 
case of natural disasters. 

Economic theory has attempted to deal with these effects 
as externalities. Externalities are usually defined as uninten- 
tional side effects of production and consumption that 
affect the levels of consumer utility and enterprise costs. 
The logical approach to dealing with these external effects 
is to internalize them into the price-cost structure of the 
economy by means of taxes, subsidies or other market 
incentives. The resulting, revised price system is expected 
to ensure the reallocation of resources in an optimal way. 
The “polluter-pays principle” widely advocated in indus- 
trialized market economies is based on this approach 
(OECD 1975). Such a marginal (price-cost corrective) 
approach has not been able to provide a general solution to 
the environmental problem. First, the complexity and 
magnitude of environmental problems give rise to enor- 
mous social costs which are beyond the internalization 
capabilities of individual households or enterprises. 
Second, market imperfections resulting from national and 
international power structures and transboundary environ- 
mental impacts prevent an optimal allocation of resources, 
making the internalization of environmental costs and 


benefits quite meaningless for purposes of resource distri- 
bution. 


THE INTERNATIONAL DISCUSSION 11 
Environment and development: the international discussion 


The failure of traditional economic theory and policy to 
prevent or remedy environmental degradation led to the 
appearance of the “doomsday view" of the environmental 
problem. Zero (or even negative) growth was advocated to 
avoid the disastrous consequences of transgressing the 
physical limits of the Earth's resources. Another pessi- 
mistic “conservationist” view focused on the preservation 
of ecosystems and endangered species to the neglect of 
socioeconomic conditions and consequences. These poli- 
cies could not be accepted by countries that were still in the 
early stages of socioeconomic development. These coun- 
tries considered growth to be more important than the 
Concern about endangered species of wildlife. It was 
thought that only more affluent countries could afford the 
luxury of diverting some of their wealth to environmental 
protection, Moreover, the high and wasteful consumption 
levels of the industrialized nations placed a large stress on 
the resources of developing countries. Proclamations of 
global solidarity for spaceship Earth were thus met with 
Suspicion and distrust by the developing nations. The only 
view rich and poor countries seemed to share was the 
conviction that environmental conservation and economic 
development are in conflict with each other (UNEP 1978). 
It is the merit of the international community that it has 
орепе a dialogue on the environment-and-development 
Issue between developed and developing countries through 
à number of international seminars and conferences. 

The Secretariat for the Unite! i 
the Human Environment organized a 
Ment and environment at Founex, 
Nations Conference on the Human 

е seminar concluded that environmen! 
Not only result from the development process itself but also 
from the very lack of development. Poor water, inadequate 
housing and sanitation, malnutrition, disease and natural 
disasters were cited as important examples. The term 


seminar on develop- 
Switzerland (United 
Environment 1972). 
tal problems do 
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"pollution of poverty" was later used to describe this aspect 
of the environmental question. Consequently, it was sug- 
gested that environmental goals provide a new dimension 
to the development concept itself, requiring an integrated 
approach to environment and development. 

The United Nations Conference on the Human 
Environment (United Nations 1973) endorsed these prin- 
ciples, emphasizing that most environmental problems in 
developing countries are caused by underdevelopment and 
that environmental and developmental goals could be 
harmonized, inter alia, by the wise use of natural resources. 
The concept of underdevelopment was not further elabor- 
ated but the mention of it can be taken as a reference to the 
historic exploitation of human and natural resources by the 
colonial powers. The Declaration of the Stockholm Con- 
ference thus includes the elimination of colonial and other 
forms of oppression as the number-one principle. Eight 
years later, however, an investigation of the worldwide 
North-South relations found that the process of decoloniz- 
ation was not complete, and countries were still fighting 
for political as well as economic and cultural independence 
(Brandt 1980). 

In the wake of the energy crises in 1973 and 1974 and of 
the declaration of the New International Economic Order 
in 1974, a joint UNEP/UNCTAD Symposium at 
Cocoyoc attempted to integrate a general assessment of 
development goals with new ideas in the field of environ- 
ment. It was recognized that the failure of society to 
provide a safe and happy life for all is not one of "absolute 
physical shortage but of economic and social maldistri- 
bution and misuse." Development, in the sense of growth 
of economic macro-indicators, had not succeeded in allevi- 
ating the situation of the poorest people. Hence, the 
symposium advocated a strategy of satisfying first the basic 
needs of man, with due consideration for global environ- 
mental risks or so-called "outer limits." For those 
resources that do not fall under national jurisdiction, the 
global commons, the establishment of a strong inter- 
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national regime was recommended (UNEP & UNCTAD 
1974). The basic-needs approach was again taken up and 
widely publicized by the Programme of Action of the 1976 
World Employment Conference. The Programme recog- 
nized food, shelter, clothing and essential services such as 
safe drinking water, sanitation, transport, health and edu- 
cation as basic human needs and requested that basic-needs 
policies become an essential part of the United Nations 
Third Development Decade Strategy (ILO 1977). 

More recently, international statements have tended to 
dissociate themselves from the basic-needs approach. As 
shown in various national contributions to international 
meetings, the strong support of this strategy by developed 
nations has been considered to be a tactical move to divert 
attention away from the implementation of the New 
International Economic Order. In addition, it was felt that 
an international strategy concentrating only on the satisfac- 
tion of basic needs represents an intrusion into sovereign 
national development policies which may have other prior- 
ities, such as building an infrastructure for industrial- 
ization. 

Thus the International Development Strategy for the 
Third Development Decade omits any reference to the 
satisfaction of basic human needs, stressing instead the 
establishment of a New International Economic Order as 
an integral part of international efforts to accelerate the 
development of poor countries. The strategy also mentions 
explicitly the inter-relationships between environment, 
development, population and natural resources as well as 
environmental degradation in urban slums. In addition, it 
Tequests the prevention of deforestation, erosion, soil 
degradation and desertification. Corresponding policy 
measures should promote the ecological soundness of 
developmental activities inter alia by intensified research 
into the environment and development relationship. 

The most important outcome of the international dis- 
Cussion is the recognition that the overall goals of environ- 
ment and development are not in conflict but are irideed the 
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same, namely the improvement of the human quality of life 
or welfare for present and future generations. Phrases like 
the "integrated approach to environment and develop- 
ment," “sustainable and environmentally sound develop- 
ment," and “alternative patterns of development and life- 
styles" reflect the need for integration of environmental 
dimensions into development planning and strategies. To 
what extent and in which way these views can be imple- 
mented by developing nations depends on the national 
perception of the environmental problem, the political will 
to pursue environmental strategies, the tools available to 
implement strategies, and the specific environmental con- 
ditions and problems of countries. The next chapter will 
focus on this last point, namely an assessment of the major 
environmental problems in the less-developed regions of 
the world, before embarking on the constraints and оррог- 
tunities of environmentally sound development planning 
and policies. 


Suggestions for further reading 


Concepts of development Despite the various international 
attempts to achieve agreement about development strate- 
gies, uncertainty about the meaning of "development" 
prevails in the light of significant failures of these strategies 
at the national level. Some conflicting viewpoints are 
highlighted in the responses to an OECD survey (Birou et 
al. 1977). Doubts about the applicability of the conven- 
tional development paradigms are expressed by Jolly 
(1977). Similar skepticism about the "planning mystique" 
of development policy has been expressed by Todaro 
(1977). A critical review of the dependency theory of 
development is given in Seers (1981). 

Another development, stressing human needs and eco- 
logical soundness in satisfying them, is advocated by the 
Dag Hammarskjöld project (Nerfin 1977). Riddell (1981) 
distinguishes between overdevelopment (characterized by 
wasteful consumption) in industrialized northern countries 
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and underdevelopment of southern countries (resulting 
from past and current imperialism of northern countries). 
He suggests bypassing both the neo-Marxist and capital- 
istic models of economic growth and industrialization to 
achieve social progress through “ecodevelopment.” Seers 
(1983) stresses the failure of the development paradigms to 
take into account the rising nationalism of developing 
countries which react against neocolonial manipulation; he 
suggests that this nationalism be extended into the for- 
mation of regional power blocs to replace the neocolonial 
system. The feasibility of “development from below” as an 
alternative to the dominant “from above” approach to 
regional development planning is examined in Stéhr and 
Taylor (1981). 


Basic-needs approach to development In addition to the theo- 
retical studies cited in the text, a quantitative global assess- 
ment of basic human needs has been undertaken by the 
McHales (1977). A more systematic approach linking basic 
needs and environmental limits in an activity-analysis 
model is suggested by Bartelmus (1979a). Some general 
policy issues surrounding the basic-needs model are dealt 
with by Soedjatmoko (1979). Stokes (1978) asserts that the 
basic human needs can only be met through the participa- 
tion of individuals and communities at local levels. 

The dissociation of the international community from 
the basic-needs approach as the fundamental principle of 
development strategies can be seen in various contributions 
to international meetings, especially those of the United 
Nations General Assembly and the Committee for Devel- 
Opment Planning of the United Nations Economic and 
Social Council. Invariably, these contributions are made in 
teference to the New International Economic Order 
(Resolution 3201 and 3202 of the Sixth Special Session of 
the General Assembly of the United Nations) and the 
International Development Strategy (Resolution 35/56 of 
the Thirty-fifth Session of the General Assembly of the 


United Nations). 
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Social indicators and welfare measurement The development 
of social indicators of the quality of human life, as com- 
pared to the quantitative measures of economic growth, is 
described by Bartelmus (1980). The author also attempts to 
assess the environmental component of economic welfare. 
Suggestions for defining and measuring economic welfare 
by means of correcting national accounts aggregates have 
been advanced by Sametz (1968) and Nordhaus and Tobin 
(1973). Important descriptions of social indicators are the 
list of social concerns of the OECD (1973) and a compara- 
tive listing of indicators by the United Nations (19783). 


Doomsday views and conservationist approaches The follow- 
ing selected titles are good indicators of the authors' views 
of the environmental problem: 


The death of tomorrow (Loraine 1972) 

Ecological crisis: readings for survival (Love & Love 1970) 

Ein Planet wird gepliindert. Die Schreckensbilanz unserer 
Politik (Gruhl 1975) 

Silent spring (Carson 1965) 

Blueprint for survival (Goldsmith et al. 1972). 


The use ofa seemingly objective computerized global model 
was probably responsible for provoking much of the wide- 
spread attention to the Club of Rome's "Limits to growth" 
(Meadows et al. 1972). The model Predicts a “rather sudden 
and uncontrollable decline in both population and industrial 
capacity" within the next century, if current growth trends 
remain unchanged. A critical review of the model and its 
basic assumptions is offered by Cole et al. (1973). 

Examples of the “conservationist” view of the natural 
environment include: Curry-Lindahl (1972), who devotes 
half a page out of over 300 to "environment and develop- 
ment;" Dasmann (1963), who admits subjectiveness and 
one-sidedness on some issues; and Caldwell (1972), who 
purports to defend Earth against the "unecological animal” 
man. 
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Environment as an externality A definition of externalities 
and a description of their relationship to general economic 
equilibrium and Pareto optimality can be found in most 
textbooks of micro-economic theory. Ayres (1978) 
reviews the treatment of the environment in models of 
economic theory including general equilibrium and 
material-energy flows models. Externalities in the context 
ОЁ cost-benefit analyses, which frequently deal with 
environmental impacts, are described by Das Gupta and 
Pearce (1972) and Cooper (1981). An outline of the 
relationships between environmental non-market effects, 
externalities and public goods is given by Bartelmus (1980) 
and, from a more economic point of view, by Pearce 
(1976). The “‘polluter-pays principle” has been advocated, 
in particular, by the OECD, for environmental policy in its 
member countries (OECD 1975). 


= 


2 Assessment: 
environmental trends in 
developing countries 


Rich and poor: similar concerns — differing priorities 


Chapter 1 described environmental degradation as impacts 
from human interaction with the natural, social and 
man-made environment. This general explanation applies 
to both economically developed and less developed soci- 
eties. The international discussion revealed that many 
environmental problems in developing countries originate 
from the lack of development, that is from the struggle to 
overcome extreme conditions of poverty. In industrialized 
countries, on the other hand, impacts of economic growth 
are responsible in most cases for environmental deterior- 
ation. There is also a difference in the significance of 
environmental impacts: wealthy countries face a deterior- 
ation of the quality of life, but life itself may be at stake in 
developing nations when their natural resource base is 
destroyed, 

A number of international surveys, seminars and studies 
have been undertaken for the world-wide assessment of the 
state and trends of the environment. Invariably, the large 
data gaps, especially in developing countries, are deplored 
in these surveys. International monitoring and data-collec- 
tion programs have been established to rectify this situation 
(see the “further reading” Suggestions). The results of these 
surveys and studies suggest that most environmental 
impacts can be observed in the developing as well as the 
developed regions of the world. Environmental problems 
vary, however, in scope and intensity. Consequently, they 


receive differing priorities in national planning and policy- 
making. 
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Table 2.1 summarizes the issues discussed in major 
international surveys and assessments of the state of the 
environment, pointing out (by capital letters) those con- 
cerns that have been stressed to be of particular signifi- 
cance. The depletion and degradation of natural resources 
(land/soil, water and forests) and their effects on food and 
energy supply, marginal conditions in human settlements, 
and environmentally conditioned diseases are high-priority 
issues in developing countries. By contrast, industrialized 
countries are especially concerned with air and water pol- 
lution and the long-term health effects of toxic chemicals. 


Major environmental problems in developing countries 


The predominantly agricultural economies of developing 
countries depend on the availability and quality of natural 
resources for the sustained use of the bioproductive 
systems of agriculture, ranching, forestry and fishery. 
Degradation and depletion of land/soil, water and forests 
are thus the outstanding environmental problems of devel- 
oping countries. The inability of bioproductive systems to 
produce sufficient food for rapidly growing populations is 
the cause of perhaps the greatest scourge of mankind — 
hunger and malnutrition. The United Nations World Food 
Council (1977, p.3) estimated that about 500 million 
people, 95 percent of whom are in developing countries, 
live at a nutritional level below minimum acceptable stan- 
dards. Over 2 million deaths were caused by famine in the 
1970s, according to an estimate by the Worldwatch Insti- 
tute (Brown et al. 1984, p. 188). Little improvement of this 
situation can be expected for the least-developed countries, 
since food output will be hardly above population growth: 
per-capita consumption is predicted to decline in sub- 
Saharan developing countries, to stagnate in South Asia, 
Northern Africa and the Middle East, and to increase only 
in Latin America and East Asia (Council on Environmental 
Quality 1980, p. 17). 
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Table 2.3 Annual erosion of topsoil in excess of new soil formation. 


Totalcropland Excessive soil loss Excessive soil loss 
(million ha) (million ha) per ha of cropland 
(t per ha) 

USA 16 520 1500 9:1 

USSR 24 800 2 300 9.3 

India 13 840 4 700 34.0 

China 9 800 3 300 33.7 

rest of the world 59 920 10 900 18.2 

total 124 920 22 700 18.2 


Source: Worldwatch Institute estimates (presented in Brown et al. 1984, 
p. 62). 


Increasing world food demand exerts mounting 
pressures on land which is the major factor of production in 
agriculture. Land is degraded and loses its productive 
capacity through soil erosion, salinization, alkalinization, 
waterlogging and chemical degradation. If land is degraded 
permanently in semi-arid and arid areas, desertification 
takes place (Plate 2.1). Other significant losses of agri- 
cultural land are brought about by changing land use, 
especially by the expansion of human settlements and 
large-scale infrastructure. If current losses of agricultural 
land continue, the total area of high-productivity cropland 
will decrease by 55 million hectares by the year 2000, 
through toxification and conversion to non-agricultural 
use (Buringh as cited by Holdgate et al. 1982, p. 255). 

Table 2.2 indicates the extent of overall soil degradation 
in major regions in which developing countries are situ- 
ated. It does not show, however, the large variation within 
these regions. Soil erosion (in terms of annual discharge of 
sediments) is by far the highest in Asia. Table 2.3 gives an 
estimate of actual soil loss from croplands for the four 
major food-producing countries. Salinization and alkalini- 
zation of soils seem to be the major problems in Latin 
America. Desertification occurs to a similar extent in all 
regions. It is estimated that some 60000 km? of land are 
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Figure 2.2 Population served with water in developing countries. 
(Source: United Nations, thirty-fifth session of the General Assembly, 
document A/35/367 of September 18, 1980, Table 3.) 


affected annually, especially in the Sudano-Sahelian zone, 
Brazil, Iran, Pakistan, Bangladesh, Afghanistan, Northern 
Africa and the Middle East, as illustrated by the World 
Desertification Map of Figure 2.1. 

The global stock of water is fixed, that is it can neither be 
increased nor diminished. Most of it (97 percent) consists of 
ocean water. Less than one percent is available for human 
use, since almost 80 percent of fresh water is caught in 
icecaps and glaciers. Still, globally there is more than 
enough water to meet present and future demand. The 
problem is the inequitable distribution of the resource, 
which “tends to be available in the wrong place, at the 
wrong time, or with the wrong quality” (United Nations 
1978b). Future water Supply might become even more 
destabilized if current trends of deforestation continue (see 


below). 

Fresh water is an important factor of production in all 
bioproductive Systems. By far the largest part of current 
and projected total demand for fresh water is for irrigation. 
Water scarcity (Plate 2.2) is expected to increase in develop- 
ing countries, affecting both consumption by humans and 
irrigation (Council on Environmental Quality 1980, p. 26). 
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Table2.4 Arca of annual deforestation of closed broad-leaved forest 
in tropical regions. 


1976-80 1981-85 

(000 ha) (96) (000 ha) (96) 

tropical Americas 3807 55 4006 56 
tropical Africa 1319 19 1318 19 
tropical Asia 1767 26 1782 25 
total 6893 100 7106 100 


Source: Lanly (1982, p. 82). 
Irrigation frequently reduces soil productivity through 
salinization and waterlogging and causes the spread of 
water-related diseases such as malaria and schistosomiasis. 
Figure 2.2 shows the relatively low supply of drinking 
Water to the rural areas in developing countries. Of course, 
the situation varies considerably not only from region to 
region but also among countries within regions. 

Forests are a vital bioproductive system. They 
lumber, fuel and habitat for a multitude of species; they also 
Protect soils and regulate water balances and climates. The 
World's forests have been reduced by probably more than 
one-third (Holdgate et al. 1982, p.213) in the search for 
additional agricultural land and wood for shelter and 
спегру. Particularly affected by deforestation are the tropi- 
cal forests of less-developed countries (Plate 2.3). Table 2.4 
Shows that more than half of tropical-forest depletion takes 
Place in the tropical Americas. For 1981—85, an increase in 
the rate of depletion of about five percent has been forecast 
for this area, while depletion will continue at about the same 
level in the other areas. It is estimated that by the year 2020 
Virtually all the accessible forests in developing countries 
Will have been cut (Council on Environment Quality 1980, 


P-26). Environmental impacts of deforestation are par- 
ticularly conspicuous on the slopes of the Himalayas and 
Andes, causing erosion of soils, siltation of rivers, recurring 
floods, and landslides (Holdgate ef al. 1982, p. 214). 


provide 
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Most of the wood in developing countries is used for 
cooking and heating. Over 100 million of people in devel- 
oping countries are already experiencing acute firewood 
shortages, and about 2.7 million will not be able to meet 
minimum needs on a sustainable basis by the year 2000 
(Lanly 1982). For these reasons, there is an urgent need to 
develop alternative sources of energy for home con- 
sumption. 

The depletion of tropical forests represents the most 
drastic destruction of habitat for terrestrial biota. About 1000 
species of birds and mammals and 10 percent of the species 
of flowering plants are estimated by the IUCN to be 
threatened with extinction in forests and other biomes 
(Holdgate et al. 1982, p.216). Apart from esthetic and 
ethical considerations of the elimination of our “contempo- 
rary life companions on this planet” (Mueller-Dombois 
et al. 1983, p.1), the loss of potentially valuable genetic 
resources should not be shrugged off in favour of short- 
term gains from land and water development. The valu- 
ation of genetic resources is difficult and has been con- 
sidered speculative, which is probably the reason for the 
relatively low priorities assigned to the conservation of 
these resources (see Table 2.1, above). Surprises in the 
usefulness of wild plants and animals have been, and will 
continue to be, experienced in such fields as medicine, 
food, pest control, and the restoration of ecosystems 
(Mueller-Dombois et al. 1983, p. 6 et seq.). The preserva- 
tion of genetic resources is thus one of the principal object- 
ives of the World Conservation Strategy (see Table 3.3, 
below). 

; Energy consumption per capita is an indicator of the large 
difference in the level of economic development of coun- 
tries. In 1979, developed market economies consumed 
about 13 times as much energy per person as developing 
market economies. Despite their relatively low level of 
energy consumption, developing countries are vulnerable 
to energy price fluctuations, as provoked by the recent oil 
crises, since they spend between 25 percent and 65 percent 
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Plate2.5 Drought victim (Sudan). (Source: Mark Edwards/Earthscan.) 


Plate2.6 Shanty town in Tehran. (Source: Sean Sprague/Earthscan.) 


Plate2.7 River blindness (Burkina Faso). (Source: UN photo.) 


Plate2.8 Sea- 


bed mining: manganese nodules. (Source: UN photo.) 
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of their foreign currency earnings on oil imports (Holdgate 
et al. 1982, p. 454). On the other hand, the quadrupling of 
oil prices between 1973 and 1979 may have prevented the 
total exhaustion of recoverable oil reserves by the end ofthe 
century. The 14 percent drop in world oil consumption 
between 1979 and 1983 is largely due to reduced consump- 
tion by Western industrialized countries and Japan. Some 
developing countries succeeded in substituting other 
energy sources, such as hydropower or alcohol, for petrol- 
eum; others continue to increase their consumption of oil 
(Brown et al. 1984, pp. 35-43). 

Table 2.5 gives estimates of some energy reserves in 
major regions, which may affect future trends of energy 
consumption. In many cases, the exploitation of these 
reserves will produce serious environmental impacts. Coal 
urce of energy in Asia, but 
rade land and create problems 
also shows the concentration 


environmental impacts of hydro 
the displacement of settlements, 
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Figure 2.4 Urban population growth in major regions of the world. 
(Source: Centre for Housing, Building and Planning 1976, р. 21.) 


1990 2000 


dung for domestic energy requirements, Fuelwood (Plate 
2.4) and charcoal production are responsible for large-scale 


removal of the vegetation Cover, creating desert-like areas 
around human settlements. 


Natural events become disas 
of losses in life, limb and pr 
the heavy concentration of s 
oping countries during the 
was taken by the Tangshang 


ters when they are the cause 
operty. Figure 2.3 highlights 
uch disastrous events in devel- 
1970s. The highest toll in life 


earthquakes of July 1976, with 
an estimated number of 242000 people killed. Over 200000 


lives were lost in Bangladesh in November 1970 in a 

tropical storm combined with а tidal bore. The continuing 

extreme droughts of the Sudano-Sahelian region in Africa 

(Plate 2.5) have accelerated desertification processes and are 
E 
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responsible for hunger and death in the region. In the case 
of floods, much of the increases in frequency and intensity 
of occurrence can be ascribed to human activities, such as 
the upstream deforestation in the Himalayas mentioned 
above. 

Human settlements consist of the physical elements — 
shelter and infrastructure — and of community services such 
as education, health, culture, welfare, recreation and nu- 
trition (United Nations 1976, р. 37). In developing coun- 
tries, the lack of or the low quality of both the physical and 
the non-material components of human settlements are an 
illustration of how poverty affects the quality of the 
environment and of living conditions. Accelerated urbani- 
zation, as illustrated by the steep slopes of urban-population 
growth in Africa, Asia and Latin America in Figure 2.4, is at 
the root of most environmental impacts on human settle- 
ments of developing nations. This process seems to be the 
result of natural growth of the urban population rather than 
of rural-urban migration (which is, however, a significant 
contributing factor). It is estimated that by the year 2000 
developing countries will have 61 cities of more than four 
million inhabitants as compared with about 25 such cities in 
developed countries. Yet the majority ofthe population still 
lives in rural areas in developing countries (Holdgate et al. 
1982, pp. 337 and 338). 

The most serious impact of urbanization is the mush- 
rooming of marginal settlements within and at the peri- 
phery of the large cities (Plate 2.6). It has been estimated 
that in developing countries about one-third of the urban 
population lives in overcrowded makeshift shelters which 
lack basic sanitation, a clean water supply, and waste- 
disposal facilities. These people also lack adequate services | 
of transportation, health, education and recreation 


(Holdgate et al. 1982, p.342). Under these conditions, 
ourish, and communicable diseases 


tions. Table 2.6 shows that in 
in marginal settlements may 


crime and prostitution f 
may reach epidemic propor 
some cities the population 
well exceed that in conventional housing. 
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Table2.6 Slums and squatter settlements in selected cities. 
—_— 


Total population Population in slums and 
squatter settlements 


annual annual — 96 of total 
^ growth growth popula- 
number rate number rate tion 

City Year (000) (96) (000) (96) 

Addis Ababa 1966 680 5.5 612 wes 90 
Casablanca 1971 1506 5.7 1054 T. 70 
Mexico City 1966 3287 2.3 1500 12.0 46 
Bogota 1969 2294 7.3 1376 УХ 60 
Calcutta 1971 8000 2.5 5238 J1 67 
Manila 1972 4400 4.0 1540 5.5 35 


Source: Statistical Office of the De 


partment of Economic and Social Affairs of 
the United Nations (1976, Table 18) 


For selected Cities, these s 
magnitude and trends of m 
reveal, however, their 
diversity. Inner-city slu 
ments may consist of p 
structed from sacking a 
of corrugated iron, 
settlements on steep 
manent housing. A 


tatistics indicate the overall 
arginal settlements; they do not 
large physical, ethnic and social 
ms and peripheral squatter settle- 
avement settlements, shelters con- 
nd packing cases and rusting sheets 
matting huts on arid hillsides, and 
slopes or in Swamps unsafe for per- 
considerable variation in the slum 
dwellers’ Perception of their own situation has also been 
observed. The distinction between “slums of hope" and 
"slums of despair" illustrates vividly attitudes that may 


row by the beginning ofthe 
- Communicable and 
iratory diseases, malaria, 
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Table2.7 Life expectancy at birth in major regions of the world. 
ТЕ: е OS ЕЕ 


1975-80 2020-25 

(years) (years) 
developed regions 7.9 75.4 
less-developed regions 55.1 69.6 
Africa 48.6 67.2 
Latin America 62.5 71.8 
East Asia 67.6 74.8 
South Asia 50.7 68.6 


ee Ree. o o o O 
Source: Holdgate et al. (1982, p. 361). 


schistosomiasis and onchocerciasis, account for a high 
Proportion of mortality and morbidity in developing coun- 
tries. Water-development schemes, for hydropower, flood 
regulation and irrigation, create and spread habitats for 
disease vectors. Infant mortality has been considered a 
more sensitive indicator of social and health conditions 
than life expectancy because small children are especially 
affected by mal- and undernutrition, poor sanitation and 
lack of medical care (Eckholm 1977, p. 22). It is estimated 
that each year some five million children die from diph- 
theria, whooping cough, tetanus, measles, polio and tuber- 
culosis. Motor-vehicle accidents have also become a major 
environmental hazard in developing countries, because of 
increasing traffic and lack of training and safety measures 


(Holdgate et al. 1982, pp. 358 and 500). 


Some global issues 


The environmental problems discussed above represent the 


major environmental impacts observed in developing 
Countries. A number of environmental resources and 
phenomena are, however, beyond the control of national 
jurisdiction. These “global commons” are considered to be 
the common heritage and property of mankind and have 
thus received the particular attention of international 
Organizations. Though international in scope and char- 
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acter, these issues may exert significant impacts on national 
environments. 


raise average annual global surface temperatures by 


, in the northern polar 
region during winter. Such rises 


€ of skin cancer might increase and 
(Council on Environmental 


Pollution by oil, Sewage, 
depletion of whales and fish Stock 
mineral resources of the sea bed 
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extinction (Holdgate et al. 1982, p.102). The United 
Nations Convention on the Law of the Sea (United 
Nations 1983b) was adopted in 1982 by the United Nations 
Conference on the Law of the Sea. The votes against the 
treaty and the abstention by a number of industrialized 
countries have been taken as an indication of these coun- 
tries’ “plans of appropriating the sea-bed resources" (Sachs 


1982, p. 370). 


Suggestions for further reading 


International surveys of environmental problems The Global 
2000 report shows trends in population, natural resources 
and environment. Assuming no major social disruptions 
and changes in public policies and technological advances, 
the report finds that "the world in 2000 will be more 
crowded, more polluted, less stable ecologically and more 
vulnerable to disruption than the world we live in now” 
(Council on Environmental Quality 1980, p. 1). Simon and 
Kahn (1984) come to exactly the opposite conclusions in a 
direct critique of Global 2000. 
The World environment report of UNEP takes stock of 
developments since the establishment of UNEP and evalu- 
ates the environmental problems that have been solved and 
others that have appeared. According to the report, the 
understanding of environmental systems and of the 
machinery and technology to solve environmental prob- 
lems has greatly advanced, though “there was less con- 
fidence in the capacity of national and international mana- 
вета! systems to apply known principles and techniques 
(Holdgate et al. 1982, р. 630). The report reviews the state 
of and change in 15 areas, covering the environmental 
media of air, land and water, major activities affecting the 
industry, energy and transport) 


environment (settlements, 1 
and their impacts, especially on human health. A more 


selective report by UNEP highlights major environmental 
events that took place during the same (1972-82) period 


(El-Hinnawi & Hashmi 1982). 
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The Worldwatch Institute's State of the world 1984 tries to 
measure progress towards the sustainability of society. The 
report focuses on demographic trends, energy production 
and consumption, soil loss, forest resources and food 
supplies, and comes to the conclusion that sustainability 
cannot be obtained if current trends continue. The need for 
two "transitions" is therefore stressed — "from primary 
dependence on fossil fuels to a reliance on renewable energy 
resources, and from an equilibrium of high birth and death 
rates to one of low birth and death rates" (Brown et al. 
1984, p. 208). 

Other international Teports are regional in scope and 
provide further information for their respective geo- 
graphical areas. For Asia and the Pacific, the status and 
trends of environmental conditions, and the responses of 
countries to these conditions, are described in a report on 
the State of the environment (UN ESCAP 1985). The State of 
the environment report of the OECD (1985) covers the 
industrialized market economies, It describes activities 
having an impact on the environment, the environmental 
conditions in member Countries, and actions taken to 
alleviate stress on the environment. The instruments and 
challenges of environment and development in Africa are 


presented in a study by Environmental Development 
Action in the Third World (ENDA 1981). 


National environmental reports 
countries began assessing the st. 


qualitative descriptions of th 
Environmental Protection A 


sponsored “Environmental 
able (in draft form) 
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Center of the University of Arizona. Brief environmental 
profiles are given for about 100 countries in a directory of 
environmental agencies (Baker et al. 1985). 


Data sources, needs and categories A recurrent lament in 
most of the international surveys and country reports 
concerns the lack of the data required for the assessment of 
the environment. Surveys carried out by the Statistical 
Office of the United Nations found that there is a great 
wealth of data even in developing countries. However, 
environmental data are dispersed and vary in quality which 
makes them difficult to compile and to process (United 
Nations 1982a). Based on these surveys, a Directory of 
environment statistics (United Nations 1983a) was issued. 
The Directory lists statistical parameters collected and 
published, in particular by the statistical services of coun- 
tries and international organizations. 

UNEP’s Earthwatch programme (briefly described in 
UNEP 1984) has been designed to assist in the assessment 
of the global state and trends of the environment. It isa 
collaborative effort of numerous international and national, 
governmental and non-governmental organizations. Тће 
major components of Earthwatch are: (а) the Global 
Environment Monitoring System (GEMS), which focuses 
on the monitoring of natural resources, climatic changes, 
pollution and the oceans; (b) Infoterra, which is an inter- 
national reference system of sources of environmental 
information; and (c) the International Register of 
Potentially Toxic Chemicals (IRPTC), which provides 
information for the evaluation of hazards associated with 
chemicals entering the environment. 

The use of environmental data in various stages of the 
process of environmental management is described by 
Bartelmus (19795). The author distinguishes between 
monitoring data, typically measured by monitoring 
Stations under laboratory conditions, environment statis- 
tics, collected by statistical offices, and environmental 
indicators or indices, which are the result of further pro- 
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cessing of raw statistical or monitoring data. A good 
example of an environmental index is the Pollution Stan- 
dard Index of the USA (U.S. Federal Interagency Task 
Force 1976), which contains the ambient measures of 15 
major air pollutants. 

Natural resource inventories and baseline surveys assess 
the quantity and quality of natural resources and monitor 
ecological processes (Conant et al. 1983). They tend to be 
either too complex (in assessing specific ecosystems) or too 
narrow (in focusing on particular species) to catch routinely 
the attention of national decision-makers. Numerous ex- 
amples of this limited approach to environmental data 
collection are given in Bell and Atterbury (1983). 


3 Planning: the 
ecodevelopment approach 


Man and ecosystem 


The preceding chapter identified the major environmental 
concerns of developing countries. It described the degra- 
dation of natural resources in bioproductive systems, 
desertification, environmental impacts of energy pro- 
duction and consumption, natural disasters, marginal 
living conditions in human settlements, and environ- 
mentally conditioned diseases. Most of these problems 
were caused by human interaction with the environment. 
Problem-solving — that is planning and policy-making — 
requires a more rigid analysis of these interactions in their 
particular spatial and temporal context. 

The concept of the ecosystem has been used to model the 
whole of interactions of populations with the non-living 
components of their environment in a particular area 
(Odum 1971, pp. 5 and 8). Figure 3.1 is a simplified model 
of the ecosystem, illustrating interactions as flows between 


living organisms and the non-living natural environment. 


Man and the man-made environment are introduced as a 
terial flows between the 


Separate component to show ma 
socioeconomic and ecological systems (flows crossing the 
tem). Those flows that 


boundaries of the socioeconomic sys 
have direct influence on human welfare are shown as 


arrows that hit the man-circle inside the socioeconomic 
system (marked with a plus sign (+) for welfare increases 
and with a minus sign (=) for welfare impairment). For 
reasons of simplicity, 4 number of important internal 
Processes are hidden in a “black Бох” in the flow chart, or 
neglected: these include interactions of species within com- 
munities, the role of organisms and climate in soil develop- 
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ment, and human activities in their habitat. In fact, human 
habitat can be regarded as an ecosystem of its own, as will 
be shown below. 

The flows of the chart reflect the fundamental functions 
of the human environment: resource supply (flows 1 and 
2), and waste and pollutants disposal (flow 3). Flows 1a and 
1b represent the human consumption of renewable 
resources produced by bioproductive systems. Ecological 
theory distinguishes between primary consumption (1а), 
of fruits, fibres, wood, cotton and so on, and heterotrophic 
consumption (1b) of herbivores and carnivores. Тће effects 
of these consumptive activities can be positive or negative 
for human welfare. Food and the esthetic, cultural or 
recreational enjoyment of nature are direct contributions of 
the biotic environment to human wellbeing. On the other 
hand, food consumption may involve intake of non- 
degradable chemical poisons. These chemicals are emitted 
as pollutants into the ecosystem (3b) and may accumulate 
in food chains. 

Use of abiotic resources is made either from mineral 
deposits (non-renewable stock resources, 2a) or from 
tapping the constant supply of flow resources such as air 
and water (2b). The physiological consumption of mainly 
flow resources is indicated as a positive effect on man. An 
important energy input into bioproductive systems is 
Shown in the figure as a throughput across the socio- 
есопопис system which molds the raw material into 
readily usable energy forms (2c). These energy flows can be 
considered as auxiliary, subsidizing man $ transformation 
of natural growth processes by such means as mechani- 
zation, irrigation, fertilization ог chemical pest control in 
agriculture, ranching and forestry (see below). 

Ecological impacts of these activities include the reduc- 
tion of ecosystem diversity by artificial selection or dom- 
€stication of plants and animals. The stability of the ecosys- 
tem may thus be decreased, making it more vulnerable to 
Pests, diseases and further human impacts. In addition, the 
Temoval of the vegetation cover by tree cutting and over- 
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grazing creates soil degradation and erosion which in 
the long run impair the productivity of agriculture and 
forestry. For example, large-scale clearing of tropical 
forests for agriculture and settlement has been responsible 
for the breakdown of nutrient Cycles and the corresponding 
decline of soil quality and agricultural yields. 

The flow of pollutants (3) stems from productive and 
consumptive activities of man. Pollutants can take diverse 
forms such as gaseous or particulate air pollutants, pesti- 
cides, thermal and radioactive radiation, and solid and 
liquid wastes. Impacts оп man and the socioeconomic 
system (3a) can be distinguished from those on ecosystems 
(3b). The effects of the former are brought about by the 
internalization of pollutants either by human beings them- 
selves, resulting in the impairment of human health, or by 
the economic producti 
(diseconomies) Which disturb the optimal allocation of 


Bartelmus 1980, p. 59 et seq.). In 
one and metal by acidic com- 
tefacts of importance to man's 


noptic way man's impacts on 
relationships within the boxes 
neglected. The central box of 
m deserves some elaboration, 
ment эсс ultimate target for all develop- 

· tis one of the best researched systems and 
the attention of ecologists. The 
to human settlements proceeds 
rom the fact that settleme 


у nts are located in ecosystems or 
ecosystems in settlements (Lee-Smith 1978, p.3). An 


ны ecological approach” to the analysis and plan- 
ning of human settlement Systems has been advocated, 
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taking into account energy and materials flows through the 
system as well as the human biological, sociocultural, 
economic and psychological dimensions of the system 
(UNESCO 1981а, p. 9). 

Natural and man-made ecosystems differ distinctly, 
however, in their aims and the means of achieving these 
aims. Human values and perceptions are expressed by 
social needs such as love, work or participation. The 
cultural, as opposed to the genetical, way of storing, 
transmitting and applying information also lends unique 
Characteristics to social systems. Psychosocial needs and 
growing knowledge and technology together produce 
various forms of social behavior, ranging from aggressive 
through indifferent to altruistic. To some extent, these 
behavior patterns may be found in non-human communi- 
ties, too. However, the strong supporting machinery 
developed by human ingenuity may produce impacts on 
both human and non-human systems that exceed by far 
nature's powers of development and destruction. 

The above gives a fairly static picture of man's inter- 
action with ecosystems. To understand the forces that 
resist or yield to human impacts in ecosystems one has to 
have some knowledge of ecosystem dynamics and in 
particular of the concept of ecosystem equilibrium. “Eco- 
Systems are capable of self-maintenance and self-regulation 
as are their component populations and organisms 
(Odum 1971, p.33). They tend to resist change and to 
remain in a state of equilibrium. There are however limits 
to the adaptability of ecosystems. The concept of the 
homeostatic plateau refers to the state of an ecosystem 
Operating within limits. Within these limits, negative- 
feedback (deviation-counteracting) forces keep the system 
in relative stability as regards the maintenance of particular 
sets of nutrient and energy pathways: of certain key popu- 
lations — including man — and of the quality of their 


environment. However, positive-feedback stresses may 
Push the system beyond the limits of the plateau, leading to 


its rapid deterioration and final destruction. 
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An important feature of ecosystem dynamics is that 
"really good homeostatic control for the preservation of 
the ecosystem comes only after a period of evolutionary 
adjustment" (Odum 1971, p.35). Ecosystems typically 
display a strategy of development, termed "ecological 
succession," which culminates in a climax system of high 
diversity, large biomass and high stability. Such mature 
Systems protect organisms against perturbations of the 
physical environment ог facilitate their adaptation to 
environmental changes. The costs of achieving stability can 
be accounted for as shifts of energy flows from production 
to maintenance. In young Systems, the rate of gross pro- 
duction of biomass and organic matter tends to exceed the 
rate of community respiration, that is the maintenance 
S ‹ tem. Mature systems on the other hand 
exhibit equal or near-equal rates of production and respir- 
5 thus accumulate organic matter and 
h production rates. Obviously, man is 
ining ecosystems in the young high- 
€ thus pursues а strategy of maximum 


tivity (e.g. of crops) requires large 
sidies in diverse forms such as ferti- 
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Ecodevelopment planning 


Most impacts on ecosystems stem from activities of socio- 
economic development. Ecological criteria need, there- 
fore, to be introduced into development planning and 
policies. Ecological criteria have always been applied by 
traditional agrarian communities which are closely linked 
to the rhythm and productivity of nature. А good example 
of full identification of tribal communities with their 
physical environment and of their successful management 
of a well-balanced ecosystem is the hand-built rice paddy 
terraces on steep mountain slopes in the Philippines (World 
Bank 1982, p.18). Successful management of local 
environments is also evidenced by swidden cultivation in 
tropical rainforests and traditional herd management by 
nomads in semi-arid zones. 

Aware of these ecological successes and of the relevance 
of ecological factors in the development process, the new 
planning concept of ecodevelopment has been advocated, in 
particular by UNEP. The same organization also offered 
one of the first explicit definitions of ecodevelopment, as 
“development at regional and local levels ... consistent 
with the potentials of the area involved, with attention 
given to the adequate and rational use of the natural 
resources, and to applications of technological styles ... 
and organizational forms that respect the natural ecosys- 
tems and local sociocultural patterns (UNEP 1975, 
para. 100). re 

This definition suggests a new “ecoregional approach 
to development planning in referring explicitly to both 
ecological and sociocultural habitat. It is 1n this sense of 
reference to a well-defined ecoregion that the concept of 
ecodevelopment is used here. The term has sometimes 
been used, however, as à synonym for environmentally 
Sound development, irrespective of the geographical (local, 
national or international) boundaries to which environ- 
mental and socioeconomic planning should apply. Riddell 


(1981), for example, includes in his “principles” and “‘des- 
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iderata" of ecodevelopment objectives such as the overall 
alleviation of hunger, disarmament or environmental pro- 
tection, which resemble international proclamations on 
environment and development rather than the ecosystem- 


or habitat-oriented planning approach advanced here as 
ecodevelopment. 


The concept of ecodevelo 
on behalf of UNEP byan 
the Centre International 


pment planning was picked up 
on-governmental organization, 
de Recherche sur l'Environ- 
nement et le Développement. This organization developed 
numerous pilot studies and established the following main 
features of ecodevelopment (Sachs 1976 & 1980): 


(а) resource develo 
needs; 

(b) development of a satisfa 

(c) rational (non-degradin 
natural resources in soli 

(d) use of alternative envi 
procedures; 


Pment for the satisfaction of basic 


ctory social ecosystem; 

g and non-wasteful use of 
darity with future generations; 
ronmentally sound production 


(h) Preparatory educati 
ecological values in 


Solution are formulated (boxes 1 and 2 of Fig. 3.2), 
ecodevelopment focuses on the values and perceptions of 
the local population (box 0). Initially, self-reliance was 
advocated for the Population so “that the style and rate of 
development ... be determined by those people most 
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Identification of 
problems 
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Formulation of 
objectives 
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3 
Problem analysis 
(descriptive modeling) 


0 
Values and 
perceptions 


4 
Identification of 

strategy alternatives 
(predictive modeling) 


Eel 


5 
Evaluation and choice 
of alternatives 
levaluative modeling) 


ЖЕ БИТ 


Implementation of 
strategies and activities 


8 
Review of 

problems and 
strategies 


7 
Monitoring of 
operations 


3.2 Major stages of the planning process. 


Figure 


affected" (UNEP 1976, р. 2). However, this approach 
overlooked largely the political realities of power struc- 
tures, that is the dependence of local communities On 
“outside” institutions which control land tenure, commer- 
cial channels, and law and order. Participative planning 
was later proposed for the development of communication 
between the local population, the government and national 
elites. It is hoped that local “inside” institutions will 
emerge eventually: with sufficient power to obtain a 
Stronger bargaining position for meeting and communicat- 
Ing with central authorities (Billaz et al. 1976, pp. 28-9). 
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At the most general level, there is little disagreement that 
ecodevelopment should pursue the basic goal of improving 
human welfare. Conflicts emerge, however, when con- 
crete objectives have to be specified for various groups of 
the population, different decision-makers, different time 
horizons (short-, medium- and long-term) and for various 
ecosystems and their components (resources, processes, 
and organisms). To some extent, inconsistencies can be 
overcome through improved communication by means of 
participative planning. 

Further analysis is required to assess environmental 
problems at the local level, that is the inter-relationships 
between activities and their impacts and repercussions on 
the ecological and local €conomic and social systems. The 
figure suggests descriptive modeling for this purpose (box 
3). Feedback from this analysis into box 2 is for the review 
and revision of objectives, The major purpose of problem 


analysis (box 3) is to produce information for the identifica- 
tion (box 4) and selection 
Strategies. Various i 


Some extent. In many cases, 
combine characteristics of all th 
boxes 3, 4 and 


environmental models 


ree categories, that is of 
5, as will be shown below. 


» and between local, regional and national 


problems, thus closi 
planning process at box (3). 
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Table 3.1 Inter-regional economic-ecologic framework of inter- 
actions. 
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Modeling ecodevelopment 

deal with the assessment of problem 
f functional relationships between 
meters, and the description, 
evaluation and selection of problem-solving strategies (see 
boxes 3—5 in Fig. 3.2). The following approaches to model- 
ing complex inter-relationships have frequently been used 
for the integration of ecological with economic systems. 


Planning models 
areas, the identification o 
relevant variables and para 
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Interaction tables of the input-output system have been 
suggested as the appropriate framework for the description 
of socioeconomic and environmental inter-relationships 
(Walters & Peterman 1978, pp. 326-7). Table 3.1, which 
was designed for environmentally sound economic plan- 
ning in the Plymouth Bay area of Massachusetts (Isard et al. 
1972), is an example of an inter-regional framework of 
economic-ecologic interactions. Each zone of the two basic 
regions, land and marine, is subdivided into ecologic and 
economic activities. Interactions can be identified simply 
by earmarking relevant table fields or may be quantified in 
terms of physical flow or impact indicators for a specific 
period of time. 

The identification and description of human and eco- 
logical interactions is only a first Step in the planning and 


management process. Input-output matrices such as the 
one of Table 3.1 can be 


models of decision- 
or non-linear relatii 
allowing for constr 
and by introducing 
of an optimal stra 
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network by means of simulation models. The broad system- 
analytic context includes the perception of needs, problem 
definition, problem analysis and modeling, simulation to 
test alternative strategies, evaluation and selection of alter- 
natives by decision-makers, and the implementation and 
monitoring of operations (Frenkiel & Goodall 1978, p. 13). 
Contrary to models of activity analysis, simulation models 
usually omit the optimization function. It has been pointed 
out, however, that a “good insight into the working of the 
environmental system” will usually provide sufficient indi- 
cation of what actions should be taken (Frenkiel & Goodall 
1978, p. 34). System dynamics is represented usually by 
large sets of difference equations. 

А successful application of simulation modeling in a 
small ecoregion consisting of fragile ecosystems was 
carried out for the village of Obergurgl in the Tyrolean 
Alps of Austria (Walters 1978). The model resulted from a 
five-day workshop with active involvement of the popu- 
lation concerned. It produced predictions of alternative 
paths of long-term development, which were fully taken 
into consideration in the village's cooperative development 
efforts. Figure 3.3 shows the interactions between the four 
components of the model, that is recreational demand (1), 
population and economic development (2), farming and 
ecological change (3), and land use and development 
control (4). The environmental submodel of the third 
component treated three groups of phenomena, determin- 
ing the status of the wild and domestic animal population, 
the status of forest, and changes in land use especially due to 
erosion processes. It was demonstrated that all processes of 
this submodel were relevant in the overall predictions of 
the model. Ecological criteria need therefore to be con- 
Sidered along with social and economic ones m planning for 


the area 
vocated for the implemen- 


Simulation has also been advocate? 
s. The objective of compartment 


tation of compartment models. Т | А 
models is to resolve the conflict between man $ strategy ° 
exploiting high-productivity systems and nature's strategy 
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of ecosystem maintenance by zoning the landscape into 
productive, protective, compromise (multiple-use), and 
urban-industrial environments. Starting from an intui- 
tive or "real" model for which the flows of energy, 
materials and organisms are known, simulation of 
various zoning alternatives should help to derive 
"rational limits for the size and capacity of each com- 
partment;" the intention is to achieve “а balance 
between use and maturity" 


of the social-environmental 
system (Odum 1971, p. 270). 


Ecostrategies and ecotechniques 


АП the models discussed above contain elements of zoning 


ог space management suggesting a multiple-use strategy of 
ecosystem management on а Sustainable basis, For the 
implementation of this strate. 
approach suggests and experim 
called ecotechniques. 

At the international level, 
Strategy (IUCN 1980) also a 
spatial distribution of human activiti 
objectives: 


gy, the ecodevelopment 
ents with a variety of so- 


(à) maintenance of essential ecol 
Support systems; 

(b) preservation of genetic diversity; 

(c) sustainable utilization of species and ecosystems. 


ogical processes and life- 
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Plate3.3 Fish-farming in 
Nepal. (Source: UN photo 
by Ray Witlin.) 


Plate3.4 Dune 
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(Source: Mark Edwards/ 
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Plate 3.5 Biogas production in an Indian village 
(Source: Mark Edwards/Earthscan.) 
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(а) detritus agriculture; 

(b) biological pest conrol; 

(с) photosynthetic conversion of light; 

(d) aquaculture; 

(е) non-waste technology including recycling; 

(D renewable non-conventional energy sources such as 
biogas, sun and wind; 

(g) ecodwelling; 

(h) traditional medicine. 


Additional information on t 
in the suggestions for further 
а few examples of successful 

An interesting notion has e 
of ecotechniques, namely th. 


hese technologies is provided 
reading. Plates 3.1-7 illustrate 
ly applied ecotechniques. 

merged from the development 
€ concept of combined technology 
- The idea of applying combined 
and, if possible, integrated use of 
ion and traditional know- 


Suggestions for further reading 


Ecology, ecosystems and human in 


tervention A comprehen- 
sive and classic introduction i 


nto the "fundamentals of 
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Figure 3.4 Integrated rural-development 


ecology” and the principles and concepts of ecosystems is 
given by Odum (1971). A more concise description 1s 
provided by Pringle (1971). Other standard textbooks on 
ecology, for example Colinvaux (1973), McNaughton and 
Wolf (1973) and Collier et al. (1973), also illustrate the 
functioning of ecosystems. Publications on human ecology 


unit. (Source: Chan 1972.) 
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describe man's role in, interventions in and effects on 
natural ecosystems. They deal with such issues as resource 
depletion, concentration of pollutants in food webs, system 
simplification by domestication and hybridization and 
environmental diseases — see, for example, Smith (1972), 
Ehrlich et al. (1973), Sargent II (1974), Turk et al. (1974), 
and Clapham (1981). Practically all textbooks on ecology 
deal also with issues of ecosystem development (succession 
and evolution) and stability. Ecological dynamics and 
societal evolution are treated by Boulding (1978). Ehrlich et 
al. (1977) describe the interactions among population, 
resources and environment, a 
mental disruptions. 

Human settlements are analyzed as an integral part of 
ecosystems or as including various types of ecosystems by 
the new, somewhat controversial (regarding its practicabi- 
lity), ecosystematic approach to the planning of human 
settlements — Lee-Smith (1978). The emphasis of 
UNESCO’s Man and the Biosphere Programme “Urban 


areas considered as ecological systems” (MAB Project 11) 
is on “energy and material flows and i 


S well as resulting environ- 


ands as well as on 


pects of human experience" (UNESCO 
1981b, p. 22). 


Models of ecodevelopment The input-output approach to 
displaying and analyzing environmental impacts of pro- 
duction activities was developed by Leonticf (1970) and 
applied to an ecoregion by Isard et al, (1972). More descrip- 
tive impact matrices such as the pioneering Leopold (1971) 
matrix are usually established in the context of environ- 
mental impact assessment; an overview of the well- 
developed methodology of impact assessment is given by 
Munn (1979). Activity analysis for regional management of 
residuals and environmental quality has been discussed 
extensively by the scientists of Resources for the Future, 
e.g. Spofford (1973) and R 


ussel et al, (1974). Environ- 
mental simulation. models, including case studies and 
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national experiences, are described by Frenkiel and Goodall 
(1978). General overviews on ecological modeling and 
simulation are given by Ott (1976) and Jorgensen (1979). 
Complex computerized models are listed in a register ofthe 
German Umweltbundesamt (1978). 


Ecotechniques Numerous ectoechniques are described in 
the Ecodevelopment News (Cahiers de l'Ecodéveloppement) of 
the Centre International de Recherche sur l'Environnement 
et le Développement and in an overview by Baczko et al. 
(1977). UNEP (1979) lists environmentally sound and 
appropriate techniques in a volume of its Reference Series. 
The role of such technology in development is analyzed by 
Reddy (1979). Environmentally sound technologies will 
also be found in the vast literature on appropriate tech- 
— see for example a bibliographic listing for devel- 
U.S. Department of Commerce 1983); 
Carr (1978), with specific regard to African women, 
Morgan and Icerman (1981), on renewable-resource use; or 
UNIDO (1979), dealing with the role of appropriate tech- 
nology in industrial development. Ruddle and Manshard 
(1981) describe the application of ecologically sound tech- 
nologies to the management of renewable resources. 
More specifically and in direct reference to the tech- 
niques enumerated in the text, the following selected 


reading is suggested. 


nology 
oping countries ( 


DETRITUS AGRICULTURE Cornell University (1974) and 
ОМЕР and FAO (1977) deal with the management and 
recycling of agricultural waste. Of particular interest 1s 
the Chinese experience: FAO (1978) or McGarry and 


Stainforth (1978). 
BIOLOGICAL PEST CONTROL See e.g. Huffaker (1971), 
Ehrlich et al. (1973), Van den Bosch and Messenger 


(1973), and Delucchi (1976). A cooperative program 
on integrated pest control has been launched by FAO and 


UNEP (1975). The "ecosystem approach to integrated 
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pest management program planning" is described by 
Weatherly (1983). 

PHOTOSYNTHETIC CONVERSION OF LIGHT Potentials 
and restrictions in the environmental and biological 
control of photosynthetic production are examined by 
Cooper (1975) and Marcelle (1975). The processes of 
photosynthesis and bioconversion are described by 
Broda (1984). 

AQUACULTURE Simple acquacultural technologies to 
increase world protein production are described by Bell 
and Canterbery (1976). The role of aquaculture in 
ecodevelopment is analyzed by Morales (1978). A new 
genetic approach to saline culture of crops is being 
developed by American scientists (Epstein ef al. 1980). 
Neal (1984) observes an increasing role of aquaculture in 
food production, accompanied, however, by a growing 
impact on the environment. 

NON-WASTE TECHNOLOGY, INCLUDING RECYCLING 
Reviewed by the Royal Society of Canada (1974), 
Porteous (1977), UN/ECE (1978) and. Barton (1979). 

RENEWABLE NON-CONVENTIONAL ENERGY SOURCES 
Many publications deal With renewable or alternative 
sources of energy. General Overviews are given by the 
National Academy of Sciences (1976), the Common- 
wealth Science Council (1977), Sorensen (1979), and 
El-Hinnawi (1981). Various technologies and uses of 
non-conventional energy can be found in Furlan et al. 
(1984). The Chinese experience with the large-scale use 
of biogas as a solution to the energy problems in rural 
areas 15 reviewed in UNEP (1982, pp. 370-4). Brown et 
al. (1984, Pp. 136-56) assess the global capacity and use 
of renewable energy. Weber (1982) is a source of refer- 
ences (with abstracts) on alternative energy sources. 

ECODWELLING Ecodevelopment and habitat design are 
assessed by Baczko et al. (1977) and by Schneier and 
Vinaver (1979). Some “radical” technology for shelter is 
Suggested by Boyle and Harper (1976). 


TRADITIONAL MEDICINE The development of primary 
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health care using traditional medical experience is advo- 
cated by WHO (1978). Preventive instead of curative 
medicine, in particular in the context of environmental 


management, is proposed by Sigal (1979). 


Good examples of successfully applied traditional 
ecotechniques are the sawah system of flooded paddy and 
the swidden agriculture in tropical forests. The Conuco 
system of the Waika in the upper Orinoco rainforest in 
Venezuela is a good demonstration of the latter (Harris 
1971). The system is a seemingly disorderly polyculture 
which reproduces in a simplified way the original eco- 
system (Romanini 1974). An overview of literature on 
swiddening is given by Montgomery et al. (1977). 


4 Policy and 
administration: 
implementing : 
ecodevelopment 


Development planning — an illusion? 


"Divorce between what is planned and what actually takes 
place is rather a common feature among developing coun- 
tries" (Abdalla 1977, p. 157). This blunt statement about 
the outcomes of development planning reflects а wide- 
spread concern about the efficacy of currently applied 
models of development. As outlined in the first chapter and 
its reading suggestions, much 
the difficulties in overcoming structura] inequities and 
imbalances within countries but particularly so in inter- 
national economic relations. The near-chaotic disorder in 
currency and capital markets, in international debt and 
trade and international financial flows produced its heav- 
iest impact on the weakest and poorest economies (United 
Nations 1984, p. 3). As long as inequality, domination, 
dependence, narrow self-interest and segmentation are not 
replaced by equity, soverei 


of this concern stems from 


‚ development has 


been diagnosed to be “deadlocked” for other countries. In 
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1983-84, most developing countries face "lower living 
standards, massive unemployment and political destabili- 
zation" (United Nations 1984, p. ds 

In addition to international structural obstacles to suc- 
cessful development planning, concern about the efficiency 
of internal development planning and management has also 
been expressed (United Nations 1984, p. 15). The follow- 
ing are well-known reasons for typical plan failures 
(Todaro 1977, pp. 376-8, or Seers 1983, pp. 91-129): 


(a) overambitious plan objectives; 
(b) ignorance or neglect of conflicts between objectives; 


(c) insufficiency of the database for plan design, moni- 
toring and evaluation; 

(d) lack of qualified personnel to design a 
plans; 

(e) inaccurate and inconsistent 
neglect of conflicting objectives an 
planners); 

(f lack of communication betwee 
day-to-day decision-makers an 
decision-making; 

(g) lack of political will to carry out the 

In various instances, unexpected events such as the sudden 

deterioration of terms of trade, natural disasters or political 

upheaval have contributed to ог brought about plan 


failures. 
All these factors may have played a role in the production 
and Henault 1979, p. 257) 


of "'ivory-tower plans" (Islam 
which never had a chance to be implemented the way they 


were designed. A number of “new” approaches, strategies 
and principles have been offered, especially in the inter- 
national discussion (see Chapter 1), for improving plan per- 
formance. They usually assign flowery attributes to plan- 
ning and management such as "integrative," "alternative 

Or "sustainable." However, they rarely provide detailed 
explanations, models or guidance for the design of plans 


and their administration. 


nd carry out 


plans (due to data gaps, 
d a lack of qualified 


n planning agencies, 
d those affected by 


plan. 
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No attempt is made here to add to the "intellectual 
anarchy in development planning” (Jolly 1977, p. 31) by 
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short-sighted view of medium-term plans into only about 
five years ahead has been the principal obstacle to the 
effective integration of the environment into the national 
concerns and objectives. Although some symptoms of 
environmental degradation and depletion, as well as resto- 
ration, do appear during such a time span, many environ- 
mental and related health effects of present activities will 
only be felt by future generations. However, short-lived 
administrations cannot be expected to be overly concerned 
with situations that lie beyond the next few legislative 
periods. Such an attitude has led to what has been aptly 
termed “colonizing the future" (Kothari 1980, pp. 435-6). 
Another more practical reason for ignoring longer-term 
perspectives and even medium-term effects in present-day 
planning is the lack of operational variables and indicators 
which monitor the achievement of non-economic goals. 

It is no surprise, therefore, that by and large only 
lip-service has been paid to the "integrated approach to 
environment and development" in most development 
plans. Environmental objectives are simply added to the 
list of plan objectives without follow-up during plan 
implementation. An example is the development plans of 
Kenya, which contain the objective of conservation of the 
natural and sociocultural environment; it has been conten- 
ded, however, that this objective ranks well below other 
objectives such as economic growth, education, health and 
employment (Bartelmus 1980, p. 45). Such pro forma inte- 
gration becomes evident when the compatibility of objec- 
tives is examined and conflicts am 


ong the objectives are 
exposed. In the case of environment, conflicts may appear 
as scarcities of the natur 


а] resource base of economic 
development or as direct environmental hazards to the 
wellbeing of the population. The term “outer limits" has 
been used to describe environmental restrictions to devel- 
opment objectives (see above, Chapter 1). This concept is 
of little help, however; unless some means 1$ found of 
assessing the limits. 


It remains to be seen t extent environmental 


to wha 
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theoretically to national (social) accounting in terms of 
overlapping monetary and physical flows. Considerable 
problems of data collection, as well as the still unresolved 
issue of aggregating physical resource flows, have so far 
thwarted comprehensive accounting for all natural 
resources. Environmental accounts that purport to produce 
aggregate indicators of environmental quality are even 
more problematic. It is doubtful whether they will ever 
become a standard tool of environmental assessment and 


planning. 


Sectoral programs and regional planning Sectoral program- 
ing is the intermediate stage between the establishment of 
societal goals and policies and their translation into actions 
or projects. It is usually organized in association with the 
major governmental departments which compete for 
resources to be allocated through aggregate planning. 
Sometimes, sectoral models such as input-output analyses 
are used to split up projected macro-indicators into sectoral 
targets. Agriculture, industry, transportation and commu- 
nication, energy, health, housing, culture and security 
(defense) are typical sectors of government programs. 
The environment is rarely treated as a separate sector in 
developing countries because of the interface of environ- 
mental problems with practically all planning areas. In 
some cases, coordinating mechanisms such as environ- 
mental agencies and secretariats or interdepartmental com- 
missions have been established (Environmental Coordi- 
nating Unit, ESCAP 1980, p. 295 et seq.; Lowry & 
Carpenter 1984). In general, inter-sectoral coordination is 
quite undeveloped because data gaps and institutional bar- 
tiers and jealousies prevent interdepartmental cooperation 
and the application of multi-sector modeling. As a conse- 
quence, allowance is rarely made within sectors for 
environmental programs. Rather, priority is given to 
Sector-specific targets and projects, largely neglecting the 


Beneral goals of aggregate plans. 


Regional – in particular regional physical — planning has 
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mainly served to coordinate the implementation of sectoral 
programs and projects. Where programs and projects 
compete for space and the use of natural resources, some 
environmental problems become a 
scarcities. The inclusion of ‘ 


(through regional surveys of natural resources and eco- 


systems) in designing regional development has, therefore, 
been recommended (OAS 1984). However, if environ- 
mental criteria have not been i 
planning or sectoral programin 
will hardly be translated into e 
project level. 


pparent as regional 
'environmental analysis" 


ncorporated in aggregate 
5, environmental analysis 
nvironmental action at the 


The identification and selection of 
meet sectoral targets is widely con- 
pal instrument of central plan 


» Create 


: geological hazards, and affect water 
quality, fish 


and soil cries, forests and wildlife (Pantulu 


1982). 


es, similar questions 


were rai i 
ised. Especially for governmental activities, the 
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preparation of environmental impact statements by means 


of environmental impact assessment (EIA) was suggested and 


sometimes even made mandatory. EIA has been defined as 
"an activity designed to identify, predict, interpret, and 
communicate information about the impact of an action on 
man's health and wellbeing (including the wellbeing of 
ecosystems on which man’s survival depends)” (Munn 
1975, p. 3). Various techniques such as checklists, matrices, 
overlay mapping and networking have been applied in the 
preparation of such environmental assessments in both 
developed and developing countries. The following com- 
ponents are typically included іп a standard environmental 
impact statement (Munn 1975, p. 13): 


(a) a description of the proposed action and alternatives; 

(b) a prediction of the nature and magnitude of environ- 
ment effects (both positive and negative); 

(c) an identification of human concerns, 

(d) a listing of impact indicators as well as the methods 
used to determine their scale of magnitude and relative 
weights; 

(е) a prediction of the magnitudes of the impact indicators 
and of the total impact for the project and for alter- 
natives; 

(f) recommendations for acceptance or rejection of the 
project, for remedial action, or for acceptance of one 


or more of the alternatives; 
(B) recommendations for inspection procedures. 


Some of the general environmental objectives are reflected 
in the third component (human concerns) of the above list. 
However, the use of these concerns in evaluating alter- 
Datives is usually not made clear. 

. Related to EIA, though developed quite independently, 
is the well-established but controversial practice of cost- 
benefit analysis (CBA) for project evaluation. The object of 
CBA is to add up anticipated welfare effects (the benefits) 
9f alternative projects or programs, to discount these 
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effects to their present value and to compare this peli 
the total project costs. The cost-benefit ratios s Aen 
alternatives are then used as criteria of project selec : ii 
Project selection is a major objective of EIA also. secas E 
EIA does not generally attempt a monetary evaluatio g 
impacts, in recognition of the predominantly ae 
economic (non-market-related) physical aspects 
environmental effects. CBA on the other hand proposes to 
evaluate environmental impacts monetarily as far as pos- 
sible, listing non-quantifiable impacts as пене рече 
Тће controversy around СВА lies in this attempt “то et 
the priceless" (Schumacher 1973, p.43), that is to [o 
monetary values on phenomena that are not part of t 
monetary exchange system but that may well be more 
significant than the marketed project inputs and ош. 
The hypothetical example of Table 4.1 simply lists the 
expected costs and benefits (without attempting to dis- 
count them) of two alternative strategies of water develop- 


= А ies 
ment and control in an Argentine valley. The two strategi 
intend either to raise the prod 


by 40 percent and 
(alternative A), 

economic species 
patrimony 


duction (alternative B) 


Cost ratio (B/C) but i 
no-plan situation pro 


health conditions than either of these alternatives. It 


considerable environmental degra- 
dations which have still to be accounted for. 
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economy. There is no harmonized, that is non-conflicting, 
breakdown of national objectives into sectoral targets and 
hence into criteria of project design and evaluation. More- 
over, the ability and willingness of central planners to 
formulate objectives and design activities that include an 
assessment of impacts on local ecosystems and that cater for 
the needs of the population living in these ecosystems may 
be questioned (Islam & Henault 1979, p. 257). 


Decentralization: integrating ecodevelopment 


The neglect of local interests in planning and plan 
implementation by central authorities is the major reason 
for the suspicion with which governmental projects and 
Programs have been met at the grass-roots level. Too 
often, the benefits of such programs have never reached 
those levels, but have been absorbed by the wealthy and 
Powerful in the country or region. A policy of "selective 
Spatial closure" which would retain regional control of 
commodity and factor transfers to and from the region has 
therefore been proposed for less-developed areas (Stóhr 
1981, pp. 45 and 46). у 

The top-down approach to development planning and 
Policies has usually ignored the considerable knowledge of 
the indigenous population about local bioproductive 
Systems. The ecodevelopment approach seeks to exploit 
this traditional knowledge and technology. It also empha- 
Sizes the need to account for the preferences of the popu- 
lation by encouraging their participation in the planning 
Process, that is in the design and implementation of pro- 
Jects and programs, in the monitoring of project perform- 
ance, and in the distribution of project benefits. 

To achieve such participative planning, some of the 
authority of central government has to be delegated to local 
Organizations. Central agencies also have to prove their 
Willingness to learn from and support local experience. The 
term “decentralized planning" has been coined for this 
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bottom-up approach (Islam & Henault 1979). Decentral- 
ized planning has focused on the rural people in developing 
countries. “Local-level planning for integrated rural devel- 
opment" is a relatively new approach to encourage the 
participation of the rural poor in formulating and imple- 
menting development projects and activities. This 
approach seeks to identify and meet the needs and aspir- 
ations of the rural population and better to exploit the 
resource potentials of local areas (United Nations Asian 
Pacific Development Institute 1980, p. 193). 

Local planning cannot replace central planning. 
Complex large-scale capital-intensive projects which 
may span various regions and ecosystems require central 
design and control. However, to the extent that such 
activities affect local conditions, the population and 
Organizations in the region should also become involved 
in these activities. In turn, central guidance and control 
is needed to apply national standards to the region. 
These standards may relate to the distribution of 
income, wealth and power and to the quality of the 
environment. 

In the process of decentralization, effective channels of 
communication have to be created between all planning 
levels (central, intermediate and local), and between 
Organizations at the same levels. For integrated rural 
development planning, a “multiple-tier system” has been 
suggested (Islam and Henault 1979, p.265). Figure 4.2 
shows how such a system can be expanded for the 
implementation of ecodevelopment by including urban 
Communities in a broader approach to the "client system" 
апа by referring this system to an ecoregion. The client 
System is thus defined as the population living in an 
ecoregion. The figure illustrates how the multiple-tier 
System links the institutional vectors of the central 
bureaucracy through three tiers of regional and local 
governmental field staff and intermediary organizations of 
the local population to the people (“clients”) in rural and 
Urban communities in ecoregions. 
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Administration of ecodevelopment 


'The administration of ecodevelopment should be estab- 
lished in the crucial intermediary tier III. National environ- 
mental (and other) objectives, complex technologies, 
large-scale projects and the support system of information, 
training and financial incentives should be delivered by 
field staff of national and local government down to the 
intermediary tier of the local organizations or, where 
appropriate, to the client system directly. The major task of 
the local organizations is to facilitate the participation of the 
people in the planning, implementation and supervision of 
ecodevelopment Programs and the distribution of their 
benefits. These organizations should build on existing 


formal and informal groups or associations of groups and 
should be of a multi 


responsible for the 
the case of rural de 
organizations are 


Israel (Omer 1980, pp. 125-30) 
агу organizations is the place for 


from the top by governmental 
upervise the local organizations 
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apply and which should be administered by the respective 
intermediary organization. In principle, such an ecoregion 
should be a homogeneous area of one or more ecosystems 
that interact with relatively self-contained human activi- 
ties. “Self-contained” means that all major economic, 
social and cultural activities originate in and affect the 
respective ecoregion, while impacts from and to outside are 
minimal or are the clear responsibility of central govern- 
ment planning and administration. 

Established criteria ofa political, administrative, tribal or 
cultural nature might compel planners to deviate from 
theoretically desirable ecoregion boundaries. For example, 
the only politically feasible solution might be to set up a 
compromise region from the smallest administrative units. 
This procedure would introduce a certain degree of 
economic, cultural and ecological heterogeneity into the 
region. A way to enhance economic and administrative 
homogeneity of local areas might be the policy of selective 
regional closure mentioned above. Temporary economic 
protection of the area could provide incentives for self- 
reliant development and would encourage the formation 
of independent local organizations (Lo & Salih 1981, 
p. 148). Ecological heterogeneity in the form of arbitrary 
Crossing of ecosystems by administrative boundaries 
would however persist. 1 

An even greater heterogeneity has to be faced if ecodeve- 
lopment is to be applied to large urban areas. Such areas are 
usually not self-contained at all, but depend heavily (with 
the help ofa large-scale, capital-intensive infrastructure) on 
resource flows from the hinterland and far-off regions 
within and even outside national boundaries. It is doubtful, 
therefore, whether any decentralized ecodevelopment 
planning and administration could and should be applied to 
big urban agglomerations. It remains to be seen to what 
extent any "integrative approaches which consider urban 
areas as ecosystems” (UNESCO 1981b, рр. 22-4; see also 
above, Chapter 3) can be successfully applied. 

Тћеге are, however, relatively self-contained localities 
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within the large urban area. Slums and squatter е5. 
have usually been considered as а cancerous outgrowth o 
the large community, and the general policy has been to 
remove marginal settlements as fast and radically as pos- 
sible. Slum clearance schemes failed, however, in most 
cases because the slum dwellers merely built new settle- 
ments in less conspicuous areas. Efforts to rehouse the 
displaced persons did not produce the desired results either; 
housing standards and costs were usually so high that the 
poorest members of the population could not afford the 
new houses (Lloyd 1979, p. 210). When not upset by such 
ill-conceived eradication Schemes, slums and squatter 
settlements have coexisted with their wealthier surround- 
ings or neighboring communities without affecting them 
(apart from the esthetical point of view) and without being 
affected. In this case, a lot of ingenuity was shown by slum 
dwellers, comparable to that of traditional rural life-styles. 
Thus, the prerequisites for the application of ecodevelop- 
ment in marginal settlements — namely self-containment of 
an area, failure in management of or lack of саге for the area 
by the authorities, and substantial indigenous knowledge – 
are all present. Integrated planning, implementation and 
management of marginal settlements with the participation 
of their residents has therefore been suggested (Shubert 
1982, pp. 259-75). 

Other people at the ma 
target of ill-conceived 


tribal peoples have suffer 


tgin of society have also been the 
development. Non-acculturated 
ed decimation or even extinction 
utside “civilizations” or through 
Оп such as expropriation. As these 
an integral part of their natural 
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some acculturation has occurred might ecodevelopment of 
the kind described above be instilled, gingerly, into these 
vulnerable human ecosystems. 

It has been argued that the diversity of local “pragmatic 
pluralistic initiatives" might be more resilient to social 
change than “centralized dogmatic social reform efforts" 
(Stokes 1978, p. 55). In this sense, ecoregions might enjoy 
a social stability analogous to the ecological stability of 
diversified climax ecosystems. Pilot studies of ecodevelop- 
ment undertaken by UNEP and other organizations were 
not very successful, however, mainly because of political 
factors. Other pilot projects in marginal settlements appear 
to be more promising (Shubert 1982, pp. 262—5). An analy- 
sis of case studies of development from below found that 
“the major limiting factor ... seems to be fear by central 
(national or international) decision-making centres that 
they might lose control" (Stóhr 1981, p. 69). The question 
is how to overcome the resistance of the powerful in a 
country to giving up power and control in the process of 
implementing decentralized ecodevelopment. The history 
of failure of violent peasant movements suggests that a 
slower process of local institution building might be more 
successful (Korten 1980, pp. 494—5). More experience with 
the application. of ecodevelopment in specific regional 
settings has to be gained in order to assess how and to what 
degree ecodevelopment strategies should be substituted for 


central development strategies. 


Suggestions for further reading 


environmental impact assessment (ЕГА) and 
cost-benefit analysis ( CBA) An overview of the methods 
and tools of EIA is provided by а SCOPE report (Munn 
1975). The pioneering work of EIA is the Leopold (1971) 
matrix. A bibliography on EIA includes, besides sources 
on methodological questions, literature on applications in 
selected. countries. (Clark ét al. 1980). Cheremisinoff and 


Project evaluation: 
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Morresi (1977) describe methods and procedures for 
action- and legislation-oriented environmental impact 
statements. Golden et al. (1979) describe environmental 
data and models for EIA, referring mainly to the situation 
in the USA. An example of a "questionable" (see text) ex 
post impact analysis (i.e. one performed after completion of 
the project) is a description ofthe environmental impacts of 
the Aswan High Dam; the analysis concludes that “some of 
the impacts ... have negative effects but these are over- 
weighed, by far, when compared with the benefits so far 


accrued" (United Nations 1978b, pp. 17-85). The collec- 
tion of "predevelopment data" 


tories (see the suggestions in Cha 
has been suggested as an alternat 
(Conant et al. 1983, pp. 6-7). 
The possible role of CBA in environmental management 
is analyzed in a UNEP study (Ahmad 1981), which also 
provides a Synopsis of case studies in selected industrial 
countries. CBA and other methods of appraisal of “non- 
Projects are presented by Imboden 
Suggests a distinction between 


through resource inven- 
pter 2 for further reading) 
ive to such ex post analysis 


The dependence of develop- 
ultural and institutional con- 
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itself has been considered a “heuristic instrument" rather 
than a new doctrine of development planning (Sachs 1980, 
p. 32). Case studies seem to confirm an emerging eclecti- 
cism and pragmatism in development planning. Some 
studies describe the failure or need for modification of 
center-down strategies (Stéhr & Taylor 1981); others indi- 
cate successes in spontaneous local initiatives that had been 
capable of learning from errors (Korten 1980). 

More specifically, in the case of ecodevelopment, UNEP 
embarked on two pilot projects in Iran and Colombia to 
test the concepts and strategies of this approach. However, 
none of the projects achieved its goals, due mainly to the 
political upheaval in Iran and a change in government in 
Colombia. The approach to the Colombian project is · 
described by the Centro Internacional de Formación en 
Ciencias Ambientales (1978); an evaluation of the project 
including the reasons for its failure is given in Repüblica de 
Colombia (1980). Similar problems led to the suspension of 
an ecodevelopment project in San Salvador which was 
initiated by the Canadian International Development 
Agency. 

Within its MAB project area 11 on “Urban areas con- 
sidered as ecological systems,” UNESCO has embarked 
on a number of “integrative ecological studies on human 
settlements.” The studies are largely conceptual, but are 
intended to be useful for integrative planning and policy 
formulation (Boyden 1981, p- 92). UNEP's demonstration 
Projects for three communities in Indonesia and one in the 
Philippines aim to change the life-styles of the residents of 
marginal settlements by an “integrated environmental and 
socioeconomic development programme" (Shubert 1982). 
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